The primary research question of this systematic review is how different developed countries (USA, Denmark, Norway, and Sweden) use the same two parent-centred, developmental-behavioural screening tools, the Ages and Stages Questionnaires (ASQ) and the Ages and Stages Questionnaires: Social-Emotional (ASQ:SE), in children from birth to 5 years. These developed Western nations lie further apart on the spectrum of preventive care models. Findings might be generalizable to other developed Western countries that possess a mixture of the US and Scandinavian models of preventive care. A secondary question is what is known about the effectiveness, feasibility, implementation, considerations for at-risk populations, follow-up steps, and research gaps of universal ASQ/ASQ:SE screening.
An estimated 12% of US children are diagnosed with any developmental disability between 3 years and 10 years, and 16% of children between 11 years and 17 years. 1 An estimated 21% of US children aged 9 to 17 years have a mental health disorder according to national parent-report surveys. 2 In Scandinavia (specifically Denmark), 12% of 8-year-old to 9-year-old children have a developmental disability and/or mental health disorder according to diagnostic criteria. 3 The systematic early identification of children who need early intervention services can benefit those with emerging developmental delays, emerging social-emotional/behavioural problems, and a history of exposure to adverse childhood experiences. 4, 5 Evidence-based early intervention can produce individual, family, and societal benefits. [4] [5] [6] In the USA, economic evaluations have indicated high returns on investment for birth to 5-year developmental programmes, and the younger the high-quality interventions are provided, the higher the return rate. 6 This is one of the many reasons that the American Academy of Pediatrics recommends universally screening for maternal depression/anxiety at 1 month, 2 months, 4 months, and 6 months, developmental delays at 9 months, 18 months, and 24 months to 30 months, autism at 18 months and 24 months, and social-emotional/behavioural problems when concerns arise from birth to 5 years. [7] [8] [9] [10] In reality, in 2017 and 2018, only 30.4% of US children received a parent-report standardized developmental screening and state-level variance in screening rates spanned 40 percentage points (17.2% in Mississippi and 58.8% in Oregon). 11 Primary care providers (paediatricians, family practitioners) must also rely upon their surveillance to assess risk level to determine whether a standardized screening is necessary at any well-visit where one of the above standardized screenings is not routinely recommended. [8] [9] [10] Whenever at-risk children are identified, they can be referred to a diverse assortment of services, including the Individuals with Disabilities Education Act or early intervention/early childhood special education (EI/ECSE) agencies, parenting programmes, day-care provisions, early learning/ preschool, developmental-behavioural paediatricians, mental health providers, and other professionals. A small minority of infants and toddlers who are at moderate to high risk are seen by home-visit programmes. About half of children aged 3 to 5 years are enrolled in preschool, which is not universally subsidized by the US government, resulting in enrolment disparities based on socio-economic and disability status. 12 Heterogeneity in policies and services, along with 'mismeasurement, misuse, and mismanagement' problems, have been said to hamper 'systemwide solutions' across the US early detection and intervention system. 13, 14 Scandinavia (here defined as Denmark, Norway, and Sweden) has a different model of preventive care. All families are provided paid parental leave in the first year of life, subsidized day care, and affordable early learning/preschool. Country-specific early detection policies should be viewed in this context. 15 Centralized authorities do not currently recommend universal, broadband developmentalbehavioural screening using psychometrically sound, parentcentred instruments. 15 Instead, practitioner-administered screening is variably performed by nurses or doctors using a variety of narrow-band instruments (e.g. the Alarm Distress Baby Scale, which measures social withdrawal behaviour, or specific tests of motor function). Languagespecific screening is typically performed at 2 years 6 months to 3 years of age in preschools, child health centres, or in general medical practices. Children are universally and periodically seen by nurses and/or doctors in the first 6 years of life at home, in child health centres, or in general medical practices according to local policies. The content of scheduled health maintenance visits follows country-specific policies for 'developmental surveillance' and hands-on 'neurodevelopmental assessments', which may be non-standardized and without clear cut-offs, indicating a need for further evaluation. Medically focused developmental assessments are generally performed by general practitioners in their practices or in child development centres. Children only see medical subspecialists (including paediatricians) on an as-needed basis. Ninetythree percent to 96% of children aged 3 to 5 years are enrolled in preschool throughout Scandinavia. 12 Nearly universal preschool attendance may help to improve the early detection of developmental-behavioural problems. Equitable, affordable, early childhood education, and other prevention-based services increase social and income mobility, 16 which might decrease the prevalence (and severity) of developmental-behavioural problems.
However, before comparing how different countries and cultures use screening tools in various settings, it is first important to review concepts and evidence about developmental-behavioural surveillance/monitoring and screening. To best identify which children need EI/ECSE, surveillance should always complement screening and vice versa. 17, 18 Surveillance refers to a flexible, longitudinal, continuous, and cumulative process whereby knowledgeable professionals have multiple action steps and decision-making points (http://archive.brookespublishing.com/documents/Brickerscreening-algorithm.pdf). 17, 19, 20 Developmental-behavioural screening is a 'brief, formal evaluation of developmentalbehavioral skills intended to identify those children with potential problems who should be referred for further assessment'. 19, 20 The number of paediatric screens that meet this definition in the USA and Scandinavia is relatively large. Different screens typically measure one of the first four components of surveillance: (1) identifying and addressing parents' concerns, (2) gathering and maintaining developmental-behavioural milestones/skills, (3) identifying environmental and biological risk and protective factors, and (4) making informed observations about the child and parent-child interaction. 7, 17, 19, 20 Single-point screening (e.g. at 2y 6mo only) might identify a suspected developmental delay (the acquisition of milestones/skills at a significantly slower than normal rate) more accurately but not problem patterns over time. Planned, periodic screening is recommended because, in addition to identifying or monitoring delays, medical professionals can better identify a developmental-behavioural dissociation (when milestones/ skills are occurring in one area but not another), a deviancy (when milestones/skills occur out of sequence), or a regression (when there is a halted acquisition or plateau of milestones/skills), which can raise the index of suspicion for an iron deficiency, autism spectrum disorder, motor disorder, sleep disorder, sensory impairment, genetic or metabolic disorder, epilepsy, child neglect and/or abuse, among other conditions that might require intervention. In the USA, Scandinavia, and other developed Western nations, it is the responsibility of medical professionals to identify and address developmental-behavioural disorders and co-occurring medical conditions. For this systematic review, the ASQ and ASQ:SE were selected to compare screening practices across the USA and Scandinavia. After scanning the literature, it was discovered that they are the only two screens for infants,
What this paper adds
• General and at-risk populations broadly benefited from periodic Ages and Stages Questionnaires (ASQ) and/or Ages and Stages Questionnaires: Social-Emotional (ASQ:SE) screening.
• Pre-visit ASQ and/or ASQ:SE screenining implementation systems work best.
• The ASQ and ASQ:SE 'overall' sections are not quantifiable and under-researched.
toddlers, and preschool children that have been translated and applied in research or clinical use in the USA, Denmark, Norway, and Sweden. Analysing the use of these two screens allows a more consistent comparison of developed nations interested in the early detection of a broad spectrum of developmental-behavioural (often coexisting) conditions.
The ASQ-3 is a 30-item, parent-report screen that accesses five domains of development (communication, gross motor, fine motor, problem solving, personal-social) and gathers six to nine overall concerns for children from 1 month to 66 months of age. 21 It has a sensitivity of 82.5% to 89.2% and specificity of 77.9% to 92.1% (mostly using the Battelle Developmental Inventory, Second Edition 22 as the criterion-based instrument), interobserver reliability of 0.93, test-retest reliability of 0.75 to 0.82, internal consistency of 0.6 to 0.85, and was normed on 12 695 children (range 352-2088 children per age-interval, aged 2mo-5y) representative of the US population. 21 The concurrent validity of the ASQ-3 has been closely replicated in a primary care medical setting 23 The ASQ:SE-2 is a 19-item to 33-item, parent-report screen that accesses seven social-emotional areas (self-regulation, compliance, communication, adaptive functioning, autonomy, affect, interaction with people) and has clear typical/monitor/refer cut-offs for children from 3 to 65 months. 24 It has a sensitivity of 70.8% to 84.6% and a specificity of 89.5% to 98.2% (compared with three criterion-based instruments and/or a professional diagnosis of a social-emotional disability or autism spectrum disorder), test-retest reliability of 0.89, internal consistency of 0.84, and was normed on 16 394 children (range 148-1456 children per age-interval, aged 2mo-5y) who were representative of the US population. 24 The ASQ and ASQ:SE use parent-report items which allow for 'teachable moments' where the screening process encourages parents to spend 'special time' playing with their child if they have never tried a developmental task. [19] [20] [21] 24 Compared with other early childhood screeners, the ASQ and ASQ:SE have a wide age range, from birth to 5 years. They are feasible for use in multiple settings and take 10 to 20 minutes for parents/caregivers to complete. [19] [20] [21] 24 A previous systematic review of the ASQ focused on its psychometric properties at 2 years to 2 years 6 months of age. 25 A narrative review focused on its use in low-and middle-income countries. 26 To our knowledge, this systematic review is the first comparing the use of the ASQ and ASQ: SE in the USA and other developed Western countries.
METHOD Inclusion/exclusion and categorization criteria
Table SI (online supporting information) shows the article category and categorization criteria for the ASQ and ASQ: SE studies in the USA and Scandinavia. In this systematic review, three versions of the ASQ (ASQ, ASQ-2, and ASQ-3) and two versions of the ASQ:SE (ASQ:SE and ASQ:SE-2) were included, as well as five language versions (English and Spanish for US studies; Danish, Swedish, and Norwegian for Scandinavian studies). The terms ASQ and ASQ:SE are hereafter used for general matters that cover all published versions of the two questionnaires as well as the different language versions. These evolving versions of the item content, result categories, and psychometric properties of the ASQ and ASQ:SE have gradually changed over time as its authors have renormed, revalidated, and improved their screening tools every decade. For further details about the evolving differences and how the ASQ and ASQ:SE can be used together, refer to their manuals and https://agesandstages.com. 21, 24 Search strategy Literature searches were conducted in six international databases (MEDLINE/PubMed, PsycINFO, Embase, Cochrane, CINAHL, and ERIC) and three Scandinavian-specific databases (Cristin, Forskningsdatabasen, and DiVA) for papers . Because many questionnaires have the abbreviation ASQ, for example the Adolescent Stress Questionnaire, the search terms in the largest international databases were restricted to studies in the four target countries and to humans aged below 18 years. To supplement the databases, grey literature was consulted (https://agesandstages.com), as well as presentations at two international conferences solely discussing ASQ and ASQ:SE research. Finally, the lead author of the ASQ and ASQ:SE, Jane Squires, was contacted and her comprehensive list of published ASQ and ASQ:SE articles was cross-checked against those already identified.
Data screening, extraction, and categorization Figure S1 (online supporting information) shows the data screening, extraction, and categorization using the Preferred Reporting Items for Systematic Reviews and MetaAnalyses (PRISMA) guidelines. All identified references were imported into Covidence systematic review online software (Veritas Health Innovation, Melbourne, Australia; https://www.covidence.org). Working independently and in parallel, the first and second authors screened all titles and abstracts, reviewed all full-text articles, resolved inclusion/ exclusion discrepancies, and categorized reasons for exclusion. For Tables SII (US studies) and SIII (Scandinavian studies) (online supporting information), extracted data from the included and appraised articles focused on the original and primary purpose of the ASQ and ASQ:SE, which is universal developmental-behavioural screening in general and at-risk populations.
Critical appraisal and data synthesis
The Critical Appraisal Skills Programme checklists (https://casp-uk.net) were used to assess the risk of bias in eligible, targeted studies 27 (Tables SII and SIII) . When doing data synthesis, the more credible or less biased studies were favoured before forging conclusions. A meta-analysis was not completed because (1) our objectives were broader clinical questions, (2) studies with reference/criterion/diagnostic standard evaluations were relatively sparse and typically only investigated outcomes on the children with problematic screening results, and (3) outcomes were qualitatively different so data could not be easily combined to increase sample size and estimate effect size.
RESULTS

Overall findings and research opportunities
Studies describing the impact of universal screening are presented in Tables SII and SIII . No studies specifically investigated harms or reported the ASQ and/or ASQ:SE causing harm. Many excluded studies did not adhere to the directions in the ASQ and ASQ:SE user's manuals. Eleven studies did not use all five ASQ subdomains. Four studies used abbreviated versions of the ASQ subdomains or an abbreviated version of the scored portion of the ASQ:SE. No articles measured and analysed the results of the 'overall' section of the ASQ and/or ASQ:SE. Because the overall section could not be scored, we decided not to exclude all studies where the overall questions were not taken into account.
Figures 1 and 2 quantify how the ASQ and ASQ:SE are being used/studied in Scandinavia and the USA in a variety of settings. US studies (n=90) more commonly use the ASQ and/or ASQ:SE for the early detection of developmental-behavioural delays in general (n=32) or at-risk (n=20) populations; most commonly in primary care medical settings (n=26). Scandinavia had 20 intervention/ exposure-based studies that longitudinally tracked developmental-behavioural differences (using the ASQ and/or ASQ:SE) between intervention/exposure and comparison groups. The USA had only 12 studies in the intervention/ exposure research category. Tables SII and SIII focus on articles that used the ASQ and ASQ:SE for its original purpose: that is, universal developmental-behavioural screening in general or at-risk populations.
Effectiveness and feasibility in US settings
North Carolina's Assuring Better Child Health and Development initiative steadily increased the number of ASQ-2 screenings per child over the first 2 to 2.5 years of the project, which led to children being referred to early intervention at earlier ages. 28 The percentage of children receiving early intervention statewide increased from 3.0% to 4.3%. 28 An Illinois statewide project trained primary care practices to routinely and periodically screen with the ASQ-2 and ASQ:SE in the first 3 years of life. 29, 30 The project reached its target of screening 85% of patients with the ASQ-2 at 11 out of 16 participating practices in children 1 year and 2 years of age. At baseline, only four out of 16 clinics had routinely done developmental screening in 1-year-olds, and two out of 16 clinics in 2-year-olds.
ASQ:SE screening rates at 18 months increased to 85% in seven out of 16 of participating practices. 29 At baseline, only one out of 16 clinics was routinely doing social-emotional screening. These two statewide initiatives, along with two other studies, found that the overwhelming majority of parents/caregivers and physicians felt screening was feasible, covered important areas of child development, and uncovered new information about children's strengths and limitations. 28, 29, 31, 32 Many general and at-risk population studies found the periodic use of the ASQ and/or ASQ:SE was feasible and/ or low cost. [28] [29] [30] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] Seven general population studies found they increased early identification and EI/ECSE eligibility rates. 28, 30, [39] [40] [41] [42] [43] Paediatricians (without the ASQ and/or ASQ:SE) either habitually miss or take a 'wait and see' approach with children who possess suspected developmental delays and/or social-emotional problems who would otherwise qualify for EI/ECSE services. Hix-Small et al. 42 found the ASQ-2 led to a 5.7-fold increase in early intervention referrals at 12 months and a 2.9-fold increase at 24 months, compared with a control year, when paediatricians were relying on their unstructured surveillance alone. Periodic ASQ-2 screening also increased early intervention eligibility rates. 42, 43 Briggs et al. 39 found periodic ASQ:SE screening in an urban primary care setting to be feasible, sustainable over a 5-year period, and effective in addressing concerning ASQ:SE screening results. However, effectiveness was conditional upon a model of care that included the colocation of early childhood psychologists who provided brief interventions inside the medical practice. 32, 39 The Guevara et al. 44 randomized controlled parallel-trial (on a general, urban population) found the ASQ-2 significantly decreased the timeline for primary care providers to detect and refer children with suspected developmental delays. ASQ-2 screenings at 9 months, 18 months, and 24 months to 30 months significantly shortened the timeline to linking at-risk children/families to early intervention agencies so they received services at younger ages. 44 
Implementation lessons in US settings
Physicians/practices improved office-based ASQ-2 implementation using a team-based approach where schedulers, receptionists, medical assistants, and other staff each had assigned tasks so primary care physicians could review scored results before entering examination rooms. 28 Although the ASQ-3 and ASQ:SE-2 user's manuals 21, 24 discuss the option of a mail-back protocol, a general population study found a completion/return rate of 54% on the ASQ-2 and called for an alternative implementation strategy. 42, 43 North Carolina and Illinois statewide initiatives, along with a medical home for foster children in New York state, used office flow procedures that expected caregivers to complete the ASQ or ASQ:SE before visits. A pre-visit implementation strategy yielded completion/return rates of 83% to over 90%. [28] [29] [30] [39] [40] [41] Pre-visit screening, immediate scoring, and face-to-face interpretation of the ASQ and ASQ:SE offer a more effective implementation strategy.
Nevertheless, one study (in a lower risk, general population) found that 12% of parents/caregivers found pre-visit online screening (CHADIS, https://www.chadis.com/site/) to be 'somewhat or very difficult to use'. 31 Another study found the paper-pencil versus online ASQ results to be considered roughly equivalent or interchangeable. 45 Two randomized trials found a measurable but not statistically significant difference between the ASQ being completed by parents in the waiting room without assistance versus completion under standardized conditions with trained office staff and ASQ toys. 44, 46 Considerations for at-risk populations in US settings Ages and Stages Questionnaires and ASQ:SE screening enhances surveillance on at-risk populations, 40, 41, 43, [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] most especially for children with adverse childhood experiences including maltreatment 40, 41, 55, 57 or having a deployed military parent. 58 For example, in a specialized medical practice for children 'new to foster care', systematic ASQ-2 screening doubled the detection rates of developmental delays compared with a clinician's surveillance alone (37% vs 14% in infants; 89% vs 42% in toddlers; 82% vs 44% in preschool children; 58% vs 29% overall; p≤0.001 for all age groups). 41 In this same practice, periodically using the ASQ:SE more promptly detected six times more children (ages 6mo-5y 6mo) with suspected social-emotional problems compared with a clinician's surveillance alone. 40 Use of the ASQ:SE detected 24% of children as having a suspected social-emotional problem, while a clinician's surveillance detected 4%. 40 The ASQ: SE detected significantly more children with socialemotional problems than the ASQ-2 in this high-risk sample. 40 However, these two studies lacked reference/ criterion standard assessments. 40, 41 One outlier study found the ASQ may not adequately identify additional developmental delays (beyond a communication delay) in young children already diagnosed with bilateral sensorineural hearing loss. 63 
Follow-up steps in US settings
When clinician-based referrals are indicated, systemwide care coordination or colocation with a developmental or behavioural specialist/educator is beneficial. 28, 33, 39, 42, 43, 64 For example, in a study using the ASQ at 12 months and 24 months, 2 to 3 years after the initial EI/ECSE referral, 57% were not deemed eligible for EI/ECSE services. 42, 43 This statistic of 57% could make readers mistakenly assume there was an over-referral problem. However, within this 57% group, 13% were placed on a 'monitoring list', 22% were 'screened out' (primarily by telephone interviews, without receiving an evaluation), 7% had 'no parental concerns' and/or refused services, and 15% were lost to follow-up. 42, 43 The true percentage of EI/ECSE over-referred children was unclear, especially because the study was conducted in Oregon, which has strict eligibility criteria for EI/ECSE programmes, meaning that children had to have a more pronounced developmental delay (compared with other US states) to qualify for EI/ECSE services. 42, 43 Referral and follow-up problems were again highlighted by King et al. 64 Paediatricians from 15 different states made early intervention referrals 72% of the time when ASQ-2 results were abnormal. 64 Seventeen diverse practices struggled to track early intervention referrals and link children with 'red-flagged' symptoms to early intervention agencies. 64 Hardy et al. 65 investigated the ASQ-3's pattern profile to determine which children need a supplemental screening and/or more in-depth follow-up assessment. Although further research is needed, the ASQ-3 could possibly be used as a first-level instrument to determine whether an autismspecific screen, such as the Modified Checklist for Autism in Toddlers, Revised with Follow-Up (MCHAT-R/F), is needed. 65 If the ASQ-3 is typical in all domains, a supplementary screening with the MCHAT-R/F is probably not necessary at 18 months and 24 months. 64 However, if the communication (and/or personal-social) domain scores of ASQ-3 fall into the referral or monitoring zones, then the MCHAT-R/F should be completed. 65 
Effectiveness, feasibility, and research opportunities in Scandinavia
Studies generally support the ability of the ASQ/ASQ: SE to effectively and feasibly detect children with suspected developmental-behavioural problems 66, 67 and to determine typical developmental pathways. 68 However, no Scandinavian ASQ-3 norming and/or validation studies, or ASQ:SE-2 norming studies, were found in our literature search. Norway had five norming and/or validation studies that used the older ASQ-2.
66,69-72 One Danish translation ASQ:SE-2 psychometric study 73 and two Danish ASQ-2 psychometric studies 74, 75 were identified. One Swedish ASQ:SE validation study 76 was identified. The Norwegian 6-month ASQ-2 and Danish ASQ:SE-2 were found to have mean scores and cut-offs that were slightly lower/different than US norms. 69, 73 Other studies demonstrated that, across age-intervals, the Norwegian ASQ-2 had mean domain scores and cut-offs that were fairly comparable to US normative data, although the domain score variation was smaller in Norwegian samples. 70, 77 The 2004 ASQ-2 norming study by Janson and Squires used a randomized sample from the Norwegian population; 71 however, it is now out of date. Valla et al. 67 supported the construct validity of the ASQ-2 but recommended sex-dependent norms to improve effectiveness; however, the English ASQ-3 was published in 2009. 21 
Implementation lessons in Scandinavia
Janson, who used a randomized sample from the Norwegian population, found the ASQ mail-back collection strategy to be problematic as children grew older. 77 ASQ completion rates were higher (76%) in young infants and toddlers but unacceptably low (32%) in preschool children. 77 
Considerations for at-risk populations in Scandinavia
Alvik suggested routinely screening with the 6-month ASQ for infants with specific risk factors: higher maternal age, having older siblings, and a history of maternal depression. 78 Junge et al. 79 used the Edinburgh Postnatal Depression Scale to screen mothers for peripartum depression and, when results were positive or concerning, an ASQ:SE screening was recommended for children under 2 years old.
Follow-up steps in Scandinavia
Results for Scandinavian children with concerning screens from the ASQ/ASQ:SE were quite inconsistent compared with US studies where, at a minimum, children were routinely referred to Individuals with Disabilities Education Act EI/ECSE programmes (which are available in every county of every state). These Scandinavian children often had no clearly described follow-up plan, or they received further assessment (typically with a psychologist or medical subspecialist) based on individualized research protocols. [66] [67] [68] [69] The literature also collectively indicates different follow-up procedures in different regional municipalities throughout Denmark, Norway, and Sweden. [66] [67] [68] [69] To the best of our knowledge, no recent Scandinavian articles have described national prevalence rates of early referral to interventions or data about the primary referral sources for children with suspected developmental and/or social-emotional delays.
DISCUSSION
A main finding of this systematic review was that US professionals more commonly use the ASQ and/or ASQ:SE as it was originally intended: for the early detection and referral of developmental-behavioural concerns in general or at-risk populations, most commonly in primary care medical settings. Scandinavian cohort studies more commonly report the use of the ASQ and ASQ:SE to longitudinally track differences between intervention/exposure groups and comparison groups. There are few studies of these tools being used routinely in clinical practice across Scandinavian countries, which lack up-to-date, national norms for the ASQ-3 and ASQ:SE-2.
Although 28% (36 out of 127) of all included studies used the ASQ and/or ASQ:SE to universally screen a general population, 19% (24 out of 127) used them to universally screen an at-risk population. For all general and nearly all (14 out of 15) at-risk populations, the ASQ and/ or ASQ:SE were found to be beneficial in some way. No studies specifically investigated or reported that screening harmed children, parents/caregivers, or society. Estimated ASQ-3 costs in the USA range from $2.36 (parent-completed) to $14.36 (direct interview) per screening and ASQ: SE-2 costs range from $2.40 (parent-completed) to $12.40 (direct interview) per screening. Parent-report screening tools are far less costly than practitioner-administered screening tools. 20, 34, 100 The literature also reports that parents/caregivers and physicians value and learn helpful new information from the screening process. [28] [29] [30] [31] [32] Precautionary lessons were learned from 91 excluded articles. Many studies 'mismeasured' developmental-behavioural skills because they 'misused' 13 the ASQ or ASQ: SE by not adhering to the directions in their respective user's manuals. 21, 24 Use of haphazardly modified or abbreviated versions of the ASQ and/or ASQ:SE should be discouraged because concurrent validity, reliability, and other psychometrics were calculated using the entire scored portions of the ASQ and ASQ:SE. 21, 24 Surprisingly, no articles quantified or analysed the results of the 'overall' section of the ASQ and/or ASQ:SE when interpreting their data set. These six to nine yes/no questions, which provide an opportunity for parents/caregivers to write comments about the quality of a child's development-behavioural skills or risk factors, are routinely being ignored by researchers. Research is needed to see whether the overall section is also being ignored by clinicians and other professionals before interpreting screening results. The ASQ-3 and ASQ:SE-2 user's manuals 21, 24 recommend that overall concerns call for follow-up. Therefore, the authors of the ASQ and ASQ:SE should consider improving their tools by making the 'overall' section quantifiable or measurable. This would allow researchers to investigate how these questions affect its validity.
US studies collectively found that the ASQ and ASQ:SE (1) are feasible across the medical, educational, and social service sectors, (2) increase the early detection and referral of suspected developmental-behavioural problems, and (3) increase EI/ECSE eligibility rates 28, 30, [39] [40] [41] [42] [43] in general 21, 23, 24, [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [42] [43] [44] [45] [46] and higher-risk 40, 41, 47, [55] [56] [57] [58] [59] [60] [61] [62] populations, especially children with adverse childhood experiences. 40, 41, 47, [55] [56] [57] [58] [59] 61 Unsurprisingly, the most populous country with the highest percentage of children with developmental-behavioural problems (and where the ASQ and ASQ:SE were developed) had the highest number of studies in every article category. This finding is probably related to a more than twofold increase in the number of US paediatricians using the ASQ between 2002 and 2009. 101 Multiple American Academy of Pediatrics recommendations, [7] [8] [9] [10] Although Scandinavia has published an expanding number of intervention/exposure-based studies over the past decade, up-to-date psychometric studies would help to better support the validity of their findings. Norway has provided the most supportive psychometric research. 66, [69] [70] [71] [72] Denmark is in the middle. [73] [74] [75] Sweden is lagging behind. 76 The literature suggests the ASQ and ASQ:SE are less commonly used in Scandinavian primary care medical settings, possibly because the Danish, Norwegian, and Swedish ASQ and ASQ:SE lack up-to-date norms while research projects are more feasible using screens without up-to-date norms. Nevertheless, it is unclear whether the Scandinavian referral/monitor/typical cut-off scores for the ASQ-3 and ASQ:SE-2 should be similar to US cut-off scores across all age-intervals.
If Scandinavia moves forward with universal ASQ/ASQ: SE screening in clinical settings, pre-visit (preferably online) screening is the best strategy. Scandinavian and US studies independently agree the ASQ mail-back collection strategy can be problematic, especially in preschool children. 28, 42, 43, 77 Janson noted an ASQ completion rate of 76% in infants and toddlers and only 32% in preschool children. 77 These findings mirror North Carolina's Assuring Better Child Health and Development project, where there were acceptable ASQ completion rates in infants and toddlers (76%) but unacceptable completion rates in preschool-aged children (38%). 28 Evidence from the included articles, 13, 14, [17] [18] [19] [20] [21] 23, 24, combined with knowledge of the Scandinavian model of preventive care, 15 highlights many opportunities. First steps include norming the latest versions of the ASQ and ASQ:SE and then evaluating their impact in home-visit, primary care medical, and early learning/preschool settings. Unlike the USA, Scandinavian general practitioners less commonly use the ASQ and/or ASQ:SE to determine which children need a more in-depth developmentalbehavioural assessment or to assist with medical decisionmaking. The barriers to implementing parent-centred, broadband developmental-behavioural screening in medical settings are fodder for future research.
Experts purport a 'systems approach' to universal ASQ/ ASQ:SE screening. This means that nationwide initiatives should (1) define programme goals, (2) increase community awareness about the benefits of early detection and intervention, (3) provide centralized referral contacts, (4) train practitioners to perform developmental-behavioural screening in combination with activities that promote healthy child development and behaviour, (5) leverage existing resources across sectors, and (6) map out the most effective follow-up steps for children with suspected delays and at-risk conditions. 19 Given the literature strongly suggests a poorly organized follow-up structure for children with suspected problems, our hypothesis is that a 'systems approach' (http://archive.brookespublishing.com/docume nts/developmental-screening.pdf) 19 or the 'Help Me Grow System Model' (https://helpmegrownational.org/what-is-he lp-me-grow/hmg-system-model/) is lacking but might be beneficial in Scandinavia, the entire USA, and, most probably, other developed Western nations.
Limitations
The limitations of this review include the following. (1) Its scope was restricted to two screening instruments, the ASQ and ASQ:SE. We may have seen a different pattern in screening procedures across the four developed countries if different screens were studied because differently designed developmental-behavioural screens can capture significantly different groups of children. 102 (2) Neatly categorizing full-text articles into various types (see Table SI ) was sometimes difficult. In instances where categorization was hazy, we selected the category with the closest fit to the article's objectives. (3) In three out of nine databases, we applied search terms specifying that studies had to be conducted in one of the four target countries as well as being applied to children younger than 18 years. If these search terms were not up-to-date in the databases, we may have overlooked studies. On the other hand, to the best of our knowledge, our review has the most advanced combination of search words for 'Ages and Stages Questionnaire' compared with other ASQ/ASQ:SE reviews. (4) Our review was limited to the USA, Denmark, Norway, and Sweden, and caution should be emphasized with interpretation of the smaller body of Scandinavian studies. Nevertheless, it is possible that our findings are generalizable to other developed, higher-income Western nations.
CONCLUSIONS
What is already known but has been reaffirmed?
(1) Universal and periodic ASQ and/or ASQ:SE screening increases the early detection and referral of suspected developmental-behavioural problems, and EI/ECSE eligibility rates 28, 30, [39] [40] [41] [42] [43] in general 23, [28] [29] [30] [31] [32] 39, [42] [43] [44] and higherrisk 40, 41, [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] populations. One randomized controlled parallel-trial found that ASQ screening at 9 months, 18 months, and 24 months to 30 months in a primary care setting significantly improves the timeline to early detection, referral, and linkage to early intervention services. 44 (2) Periodic ASQ and ASQ:SE screening is feasible and sustainable in primary care medical settings. [28] [29] [30] [39] [40] [41] [42] [43] [44] (3) All screening programmes have economic costs and can potentially cause harm; 149 therefore, implementation procedures should promote healthy developmental activities (like early literacy promotion, resiliency coaching, parenting tips or ASQ/ASQ:SE learning activities) in the hope of lessening the potential for causing harm. Although publication bias might be an explanation, 149 no studies explicitly investigated harms or reported that the ASQ and/or ASQ:SE harmed children, parents/caregivers, or society. Five studies reported that parents/caregivers and physicians value and learn important new information (about children's strengths and limitations) from the screening process. [28] [29] [30] [31] [32] (4) A measurable but not statistically significant difference was found between ASQ results when it was completed in the waiting room without assistance versus under standardized conditions with ASQ-3 toys and trained office staff, according to two randomized controlled trials. 44, 46 (5) One well-conducted study found that the colocation of early childhood developmental-behavioural specialists inside medical practices improves short-term outcomes and more effectively fosters referral and care coordination services for children with positive/concerning ASQ:SE results. 39 (6) When an EI/ECSE or community-based referral is indicated, systemwide care coordination is needed to ensure that further evaluation reliably occurs in a timely manner and that the most effective services are provided. 14, 17, 19, 33, 64 Systemwide care coordination, a clinician's surveillance, and supplemental screening (like a MCHAT-R/F screening) can help to better hone referral choices and provide ongoing monitoring. 17, 19, 30, 65 (7) Family-centred, highquality EI/ECSE can potentially improve outcomes. [4] [5] [6] 19 Periodic screening increases early detection and the percentage of children receiving EI/ECSE services. 28, 30, [39] [40] [41] [42] [43] However, no studies have 'connected the dots' by proving that periodic ASQ and/or ASQ:SE screening improves developmental-behavioural, health, and socio-economic outcomes compared with non-screened populations. Longitudinal, prospective, randomized control trials are needed in Scandinavia and the USA to examine the effects of universal screening.
What is new?
(1) Studies that used the mail-back protocol had suboptimal ASQ/ASQ:SE completion/return rates ranging from 32% to 76%. 42, 43, 77 A pre-visit screening implementation system, with immediate scoring and provider-to-parent interpretation, yields completion/return rates of 83% to more than 90%. [28] [29] [30] 40, 41 (2) Fourteen higher-risk groups of children benefited from periodic ASQ and/or ASQ:SE screening. These groups included exposure to peripartum maternal depression, foster care placement, parents not being proficient in country's primary language, homelessness, adolescent parents, international adoptees, children frequently presenting to emergency rooms, children from military families with a deployed parent, preterm birth or low birthweight, epilepsy/seizure disorder, complex congenital heart disease, sickle-cell disease, cancer, and a positive newborn metabolic screening result that could adversely affect neurodevelopment. 40, 41, 43, [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] One outlier study found the ASQ did not effectively identify additional domain delays (beyond the communication domain) in children already diagnosed with bilateral sensorineural hearing loss. 63 ( 3) The ASQ and ASQ:SE authors should consider improving their tools by making the 'overall' section measurable and evaluating how these questions affect validity. (4) Up-to-date ASQ and ASQ:SE norming and validation studies are needed across Scandinavia. (5) Community, statewide, and nationwide initiatives help to better implement and sustain broadband developmental and social-emotional screening in primary care medical settings. [28] [29] [30] 
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SUPPORTING INFORMATION
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